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a method for prodtK^ing a cycilc 
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^ wherein m represents an Integer of i to 30, 

wherein lactides are polymerized in the presence of an alkali metal connpound represented by the following fomnula (2): 

to 

^ R-Y-Me (2) 

G> 

€M wherein 

ymm 

tu 
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R represents iah kl^^^^^ -Si(R*0)(R")(Ri2). -CHCRZO) COUP{^n^ or<^H{fi?o^ 

wheretn e^6h of R^?^R%and R**? independently represents an aliphatic or aromatic group, R^** riepresenis ari 
aliphatic group, each'of R^T and R22 independently represents a hydrogen atom, aliphatic group or aromatic group> 
R30 represents an aliphatic group, and R^^ represents a hydrogen atom, aliphatic group or aromatic group; 
Y represents -6^, tSKorr^NB^ R^ represents a hydrogen atom, aliphatic group or arornatic grpiip; and 

Me repr^entsja^^^^ 
a cyclic ladib 'a^^^^^^^ 



bligoririerprod^ 

10 [ppdris] A lactlo acid oligomer having ;a <iyc|k^^ is ;a useful compound which is Used^^ a'imedicament such as 

atymorpell g LayingrOpen (iHtokai) antlheo- 

plastic.a^ent (Japanese Patent Application Lay 9-227388); or an Intermediate thereof. 

'[0003]; : The convemional method for product inyoh/es subjepting lactic acicte to dehy* 

dration condenisatton by heating under an IrtE^:^ and then separating aii^ cbllebtiWg ah oligomer corn- 

's jwriept fronri the obtained reaction produ^ 
■ [0004] However^ since it is difficult to prpdt^ 
thiei: ladk^ acid po^ obtained in the dehydi^tion cofrid^^ of lactic icids hipfe a brdikd molecular weight 

distrit)Utipr), containing high poiy^ 

■ suchi;'ais^hrbhiat6graph^ ■ . 
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DiSCtidSURE OF the; INVENiriGN 




[0005]; The object of the present inyfenti lactic acid 

bijgohfier, and a cyclic lactic acid ollg|orner pr^^ nribthod. 
25 loil^ Asaresultof cohicentra^ 
tliat aiiiT^bl^^^ 

thereby p^oyicfin ^ . . 

: ipOOil:^^^^ 1^ 
re 
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40 . 

wherein m represents an integer of 1tpi30p ; . 

whereiri lactides are polymerized In the presence c^^ metal compound represented by the following formula (2): 

. :F^Y-Me. . . (2) 

^-whelreiri... 

50 R represents an aliphatic group, arorriatic g^^^^^^ 

wherein each of R^®, R^^ and R^? independently- an aliphatic or aroniatic group, R?® represents an 
aliphatic group, each of R^t and R^lhciei>endently re^ a hydrogen atom; aliphiatib.gro tip or aromatic group, 
R^ represents an aliphatic group, and F^!* represents a hydrogen atorn. atiphatic gi'oup or aromatic group; 
Y riepresents -0-, -S- or -NR*0-, wherein R^j^resent^ a hydrogen atom, aliphatic group, or arortiatic group; and 

55 Me represents an alkali metal" 

[0008] Preferably, the alkali metal conrtpound is a compound of formula (2) wherein R represents an aikyi group 
having 1 to 12 carbon atoms, aryl group having 6 to 30 carbon atoms. -Si(R^0)(R^^)(Ri2)^ -CH(R20)CONR2ir22 or 
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tf, 

(R30)poOR3^ wherein each of Rtfi RVii^ 

sents an aliphatic group, eiach of R^t ajr^ represierits a Hydrbigbb atoW); a^ or iarbiiiatiic 

group, R30 represents ari aliphettic group, and tepresents a hydrogen atom- ajiphatic grbUp ori^^ 
[0009] Preferably, the alkali metel conrippuhd is a cornpound of foni^^ 

[0010] Preferab^, the alkali metal compipurid is a compound of fpnTiula <2) w^ ?s lithmm. : 

[0011] Preferably, in fortnula;{t^^^^ : i 'iv:^^ ■ 

[0012] According to one ernbcHcM Invention, as the liifrall rnbteUic^ ther6 is used an^ of: 

a cbnripound of fonrnuta (2) Wherein R;iS: an alqj>hattc group having ^ dr:n^m atbrils; ia cbnp (2) 

wherein R is an aromatic group arid Y is or a compound of fonriula {2) wherein -CH(R20)e6NR2if^22vyf herein 

R20 represents an aUlphatic gro R^mdepe^nder^^^ atom, aliphatfc groiip 

or aromatk; group ill the ca^ 

substantially free of chain lactic acid oligomer. 

[0013] Accordirig lO:^n^ 

pro(juced by the aforcmentibiied meth^ 

Preferably, there -is provided the; c^^ ac^l bligpmbfe ^ 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

Figure 1 shoWs-aJg^ni^ . 

Figure 2 shows a partial scale view of NMR of Figure 1 . 

Figure 3 shows a partial scale view of NMR of Figure 1 . 

Figure 4 shovi^ a^bherqi vii^^^ 

Figure 5 shows a partial scale view of NMR of Figure 4. 

Figure 6 shows a partial scale view of NMR of Figure 4. 

Figure 7 shows dj^eh^^ 

Figure 8 shows a partiaii;j^te^ 

Figure 9 shows apartia^^^ 

Figure 10 shows ah 

Figure 11 shows a geriter^i View o^^^ the product bbt^inbd in Exa^ 

Figure 12 shbwf a jjjartlaj^^^ 

Figure 13 shows a pai^ial s<^ib view of NMR of Figure 11. : 

Figure 14 shows a general view of NMR of the product obtained In Exarnple 5; 

Figure 15 shows a piartial icale view 

Figure 16 shows a partiiai iisrale view of N ; 

Figure 1 7 shows a gehe^^^ 

Figure 18 shows a paitiki 17 ; 

Figure 19 shows a partial; jscafe view b^ 

Figure 20 shows a genemi iyiew of NMR of the product obtained in Exah 
Figure 21 shows a partiEii s^ 

Figure 22 shows a partl^^^^ . 

Figure 23 showsagi^iTib^^^ 

Figure 24 shows a paitiai iscafe vi^^^ 

Rgure 25 shows a partleU ;s^ 

Figure 26 shows a genemi vi^ 

Figure 27 shows a partia^^^^^ 

Figure 28 shows an MS spe^ 

Figure 29 shows a genierai yfew of NMR of the product obtained |n.:Exai^ 
Figure 30 shows a paitiaf ibate ylew of NMR of Figure 29. 
Figure 31 shows a parti^j scale view of NMR of Fig 

THE BEST MODE FOR CARRYiNG OUT THE INVENTION 

[0015] The embodiments khd hnbthods for can7ing out the present invention are described in detail below. 

[001 6] The method for producing a cyclic lactic acid oligomer of the present invention is characterized in that lactkies 

are polymerized in the presence of an alkali metal compound represented by the following fomiula (2): 
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.. /-^R-y-Me" ■ • " ■ .(2).. 

wherein'' 

R represiehte an allp^ arpnriaticsjroup^^KRtj^ 

wHereih iSach R;^^ and R^ mdepepdej^^ eiromaUc group, 

al^hiayegroup^^ and R22 independe;^ aiiphatk: ignitip bra^ 

R?^ rcpres|ehfe^^ ajipbatic group, and R?^; fej^res 
io Y-irepres^ grcMJj^ 

^• oMarepreisents^ • •<'^-'-' ;':f ^^^^^^ 

[0017] -ll^e ra^ 

one) obtaried by condens twq nriolecules d laptic 
15 p^lU^e alkali me^^ (2): 

•■■ ' R-Y-Me '■ ;/ -; r;'^ 

'GH{R2K>)GQO|t3^^^ of R""*^, R^^ and fl^^ iintfeperid^ an aliphatic br arpnriatie groups R^^ 

repiresents an alipha^ each of R^i ahd R^? Indi^ reprcjsents a hydrogen ato 

aromatic group;;'F^^^ aliphatiG groupiVaihd R^i represents a hydrogen kbm; alffshatic ^roup or aromatic 

25 groiipt;: '. ' ' ; 

. (OblSj:: lTlediph£rti6 gi^^ In the present spedficm^^ straight chain, branched cKiadh;cy^ 

th^r^^ahd may be saturated or unsaturated aliphatic hyditida^^ 1 to 12; prielfera^^ 

atoms- Exanlples tK^ alkyl groups suiph as ri^ i-propyl>;n-butyli i-^ity|;;^t 

and dodecyl, and cycl groups such as cydopropyl^ cyclobutyl; cyctoocflyl andcydodb^ 

.30 maybe^niiu^ 

lofeoj in the present. iny|ntii^^^ an arylaJkyI gi^p H 

preferably 6 to 20^ 6 to 12- and hjrther more preferably 6 to 10 carbon atonis^Exanfiples o^^^ 

group include phenyl^ tolyl and naphthyl, and examples: of the benizyt; plienet^^ 

; • .methyl. • V ■■■ v.. • 

35 [0021] The alif)hatic gro and the aroniatic grotjp rha^^ jsubstituer)t(s), Th^;typl^ ;bf subs^^ 

not particularly llmr^ examples include a:Mira^^ or cyclic aljkyi; groups a str^^ 

branched chain br^c^ alkenyl group; a straight cliain^ or cyclic alkynyl g)t>u|i, iah aiyi grb^ an 

acyloxy group, ah alkoxycarbonyloxy group, iari arYlbxyc^^^^ a carbamoyloxy groups a^^d^^^ 

group,: a sUlfbnkfTiide group, a carbamoyrgroup, a sulfarinoy^ group^ an aryloxy gix)iipir an 

40 bohyt group, ari alkoxycarbonyl group, an N^acyflsulfamt^^ 

gr0up^ an: arylsulfonyt group, an atkoxycaitiohyiamino grb an 
arnmonip ^jroupi a cyano a nitro group, a c^itk)xyi:^^ group, a suffo^^rbiip; a rneifciapto group, 

analkyfeulflnyl (group, an arylsulfinyl group, an afkylthio groUp, art iai^ft an ureidegrpup,:^heter6cyGnQ group 

(e.g a monocyclic or condensed ring contalnlng at least one ormore nitrogen, oxygen or sulfur atorn(s) and consisting 

45 of 3 to 12 ring fpnning members), a heterocyclic oxy group, a heterocyclic thio group, an acyl group, a sulfampylewnino 
group, a sllyl group, and a halogen atom. In the above de^q;>tibn; the cait>on number of atlc^t, alkenyl;^ 
alkoxy is generally to 12, preferably 1 to 6, and the <»it>bh humber of aryl is generally 6 to 20, preferably; 6 to; 10. 
[0022] In foimula (2). Y represents *0-, -S^or rNR**-, yrt^ R^ rejjresents a hydrogen atbrh, ajiplhatfc group or 
aromatic girbup. Pirefisra Y is -O- or Bcaifnples of aliphatic or aromatic groups represented tiy R^ieure^- 

50 above. 

[0023] In fomriula (2), Me represents an alkali metal Examples of alkali metal Include U; Na orK, and LI ts preferable. 
[0024] Amorig compowids represented by fomriula (2), the/compounds having asymmetric carbon atoms may be 
any one of (R) form, (S) form, and (R),(S) form. 

[0025] A method for obtaining an alkali metal compound represented by fomiula (2) is not partrcularly limited, and a 
55 person skilled in the art can obtain the compound as jafipirbpriate. For example, the alkali metal compourid can be 
obtained by reaction of R-YH with an alkylated alkali metal: such as n-butyllithium. 

[0026] Where lacUdes are polymerized in the presence of ar) alkali metal compound represented: by fonnula (2) 
according to the method of the present invention, the ambiirit: of alkali metal compound (R-Y-Me) is preferably 0.1 to 




v. .VVhen th^A pbseii^piyeht^ the reabOon te^^ 

• as ipr^:: as the reaction progresses^, and t^e'i^^ terifipieratijre Is preferably -1 d6'?)C ytocr€>ipmvt^^ more- 
; preferably -5<rp- is preferable th^ at a temperature trf^ZatC^ :^5btt; find that the 

;[0628i Polyrherizatiim reiacttdn of Ia<kid6s;lh'the method of the preserit invehtibriis prefe^^^ in the 

: C pra?^ th^feactlpn^ Bmfted as long a^ reaction- 
■ ; . -^^^^ sdilvenfe %iiLfd^^;^^ tetrahydripfurari; drethyletheiiv^ariai^ 

' :K:ExafTiplesof;rc a^nrK)spheresinriay bie^i^^ Reaction 

. [002^ opgomer b/^t^ 

• i invention is d0scmbed, t>ut t^ 

• ; i^ihg Li as an alkali metal corripounbi is^^ considered that the^TeiE^^ 

where other ailkal K are used; ln the polyiT)^atibh r^ 
^ ■ pJithe pr^ invention/ firsts. ia lfthiurn;ic^^ ar^ readed to giehej^ 
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20 OU CH3 O ^ 



}N\)erem: Y. and R are as defiriediabbye i^ 
generate a chain lac^k: acid oligom 




yiY^^ and R are as defined at>6ve in thbip specification. Subts6quehtly, f)Y|i;is from this com- 

■ jxiiindii and the compound is c^lized, s6;th;^t:a acid oligomer bf the abov^ fom considered to be 

■ S^heratied: 

40^ The composition of a lactk: acid pHgonrier olJtalned by the method of thi^ ph^ 

■ : : P^ alkali rr^tal compound usedi as;: a reaction assistant. For exarripic^^i^^ 

V. (pi:i^ferably a littilum cbrnpound) of -a^ 

: ac^d ol^orf^^ : 80 to 85% by weighqi;of ac^ lii contrast; 

L Where the alkali metal compounci of allcyif alpoh 4 or more carbon atoms sufchi as or the alkali 

>^ of. thidphenoi arid :tiie like, ^^1^^ substantially only cyclic; lactlcl;^^ be obtained 

■ |. : >^ii^ Also, substanlialiy pniy cyplic lac^^ be obtain^ :$eiiB<^^ 

; |:Ccif^ -bH(R20) CPNR21R22, vifietr(|irJ:J^ each 

: : :. 11^^ 

■•50'--..S';-""''^ ■ • - ■ ■ ::--r . 

OLi; •■ 

CH3-G-G-NH2 (3) 

I H - 

« HO 

The term "substantially only cyclk: lactic acid oligomer is obtained selectively" is used in the present specification to 
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::• • ■ -:; SP 1 219 ax ^ ; 

mean thm substantiatiy^r^ are geneirati^ In^ reg^ specifically it means 

tHeitthe reaiQip 

or;: less. prefierert^I/: preferably $% by welghror; less. : 

[0031] Mstatedab(^^ 

arid a chain oligomer.rn a rea^ orah alkali metal compound: 

:[d03i2] Acx^ordingtb thej^^^ 
tiy the fol!<)win^;f6rmuia 




<i) 



^ 20 ; [0033] In formula iti jiim 
[0034] The re^d^^ 

a^oiigo^^ or;i:t6 19.; 

(0635]^ by the afprcmientibr^^ 

method for producin^i a <^i^ of the presentiinvert^ for the piiesi^nt:; 

25 Invention, a mixture Q(:<^ substantolly f rep of can fe produc^d^^j : 

[0036] Tlie m oligomers produoe^ 

.; stance bbtaJn^ is useful as a tumor ceil growth ihhlbrling.^|erit; ^ iahtine^^ 

agent, a pn^en^fv^ aCKDL ihfproi^^ an immune^£iic$iyiB^ 

ageht/ and fee liIi^;:ao^ also be used for preyehtibnia^ of diabetes or djabeti&s; icbh^^ 

: ^ cations since: ft :hdts^i^^^ lactic acid ongoiti^re- pro 

duced by the rhietHpd of a singie substance ob^^ from th^ mi)rtute);has a^ 

action of repr^ingieiirc^ 

useful for improven^t a^^ of adiposis and ehhahcerhe^t b^^^ of Idnesitherapy, and is also usefbl 

as an agent for promoting glycogien accumulation or an agent for Enhancing physical fitness. Furlhemiore, a cyclic 
35 lactic acid oligomer produced by the method of the present invention is useful riot only as a medicament, but ako as 
health foods or diet supptements including beverages, vyhlch is generally called soft drinks, drinkable preparations, 
health foods, specific h^^^^ functional foods, function activating foods, nutritional supplementary foods, sup^ 

plenriehts; f eedi feed (^diSitiyibs, and^^ 

[0037]. The present invention is further described in the following examples. It is apparent to those skilled in the art 
^ that materials, usagp. prpport^^^ in the following examples can be 

modified ais appropriate, as forig as the modifications are within feb spirit arid scope of the invention, and the exartipt^ 
are not intended to itniiittbe s^^ 



EXAMPLES 
Exampte 1 



[0038] A THF sdiutiori (2nil) in whk^ of niethanp! wai^vd added to a $Ornf ddubter 

cap eggplant^shaped f la^kigndeiT: a nitrogen atniosphere, and (X)pted b: ^^ a dry k:e/acetone bath. Theni:0;64ml 
50 (1 .OOrrvrioO of nrbutyllithm^^ thereto and the mixture wa^ stirred for 15 minutes. Further, a THFisolution*: 

(2mt) in which 0.576g (4.60mmol) of (3R.6R)-(+)-3.6-dimethyM ,4Hiipxarie4,5-dione was dissolved was addi^therbio. 
and stirred, artd the teririperature was gradually raised to room temperature over 4 hours. 

[0039] Aftercompjetioh of stirring, 2nril of saturated ammonium chlbrtde was added to the mixture while maintaining i 
a nitrogen atmosphere^ and 1 0rnI of water was further added thereto^ The -mixture was extracted with chloroform aihd 
S5 a saturated saline soliittdn and washed, and then anhydrous sodium^sutfate was added thereto and dried bvemi^t: 
The obtained product was subjected to yacuum concentration in which sPtvent was completely removed with a vacuum 
pump. As a result, 0.551 g (yield 90.5%) of product consisting of a mixture of cyclic oligo-tactate and chain oligo-lactate 
was obtained with a weight ratk> between cyclic oligomer and chain oligomer being 84 : 16. 
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(CftWifJ ' acidiNiitbia SdnfildbU ^ 

e^gpleint-shai|i^ -78*C in a dry icia/acetone bath. Then, 0.64ml 

(I'pOnii^ 
(2rnl)|nVvh 

and stirred for 30 mimjtes. 

[p042y B : ; Was addedtb the rft malntainHig : 

ariititi^eiiiiia^ the tenriperatui^ wa^s; ra room 

temper^t^^ 

tfrneisiiandi t^^^ y 
addedtbbre^^ 

soh^ent was ccHi^etety removed with a vacuum pump. As a result, 0.535g (yieNi 84.9%) of product consisting of a 
mbcU^ oligomer and 

chain oligomer being 82:18, 

ipDi64^|: : in Figure 4 ahd'^ali^i views of a part : 

of Figure 4 are shown in Rgures 5 and 6. — 

Exarrip^ ■ - ■'• ■ .* ^-Z- _^,y^ . . ■ '. ■ "■ 

[d044J ATii 
: cajp| (^ggj^liant^shaped^^f 
: (1:pbrfvt^ 
. (2rTii);iri which 
andstirrie^ 

• ; a,::njitr^^ 
C ! - a ii^ 

/ ; purnp; As a resull, b.589g (yield 92.3%) of productibdnsis^^^ a niixture of cycfic otigo-liactate and bhalh oligo^i^ 
waspbtain^^^ 

35 {0046]/: A gene^^^ view of NMR of the product obtained in Example 3 is shown in Figure 7, and scale views of a part 

jpf:jFSgui^/7i^ 

vExartipie^ 
40 [0047J;; A 

cap eggpiaint^haped flask under a nitrogeriiatn^^ -7i3*G in a dry ieey^eetori&^ 

V:(1;00n}^^ 

=::(^hSi^;^ of {3R^6F^il^t3j^(^ 

andstirod^^^ 

« : [0048]; Aftier borppletion of stirring, 2ml of satureti^ a^^ chloride was addedto thb nriixture while ma 

a initrogeri :^hi6sp and 1 0m! of water Wias hirU^i^^^i^^ The mixture was extraicte^: Wi^ and 

i^iiisaturat^ 

Thie pb^ni^iprpd^ subjected to vacuurn'^hc^riitiB^ soh^ent was completefy reiTibye^d:^^ a vacuum . 

■ : purifip^^^ i^^^^^^ 
50 iiration; was obtained. 

[0049] Ah MS spectnim of the product obtained ih Example 4 is shown in Figure 10. In addition, a gbneral view of 
NMR of the product obtained ih Example 4 is shown in Figure 1 1 » and scale views of a part of Figure 11 are shown in 
Figures 12 and 13. 

55 Exanr)pte5 

[0050] A THF solution (2ml) in which 0.11 7g (1.06mmb|) of thiophenol was dissolved was added to a 50ml double- 
cap eggplant-shaped flask under a nitrogen atmosphere, and cooled to •Ta^'C in a dry ice/acetone bath: Then, 0.64ml 
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EP1219 616A1;-;...-. .. ;• 
tl.00^rmflO^) of ;n4)utyllith[um^^ 

~ : - ; : IW^il:! After completion of stfm^ mathtaintng 
! ' : A^^^^^^^ and 1 pml of jwaterw added thereto. Tliie rni^^ 

••; : . ovemljght. 

p pympiV A^^^ result/p.612g tyieid G^^ this product 

/ : . [0052 j; 0. 238g of the product was feoleUed^i^^^ using silica gel chromatography (solvent; hexane : ether = 1 : 

: .: [C^^ iri Figure 1 4y arid scale views of ai part 

: 1$-^^^^^ '■' ■ - 'v";:- '■'ir:^^^:^:- : \ ■ 

\;: : : : ippsfli- Smi of illHR splutibm double-cajfj ejgg- 

relief at -78°G foilpweditiy Further^ 2rni of iTHBsoI^ 0.576g {4rnmol) 

. : • : ^;ip ; • 30 -rhinuti^s; ian was raised from 

iayeriwas'vt^ 

centration (NMR saOl 40), to obtain a residue. 
. : 2^ -Xpiijissi A gerteral view of NM R of a part 

f ; ;; • THF solutlon {2rnl) m ' whfch 090g (1 .OOmmol) of tri^ 

■ ; r^C:.; : v/-;^^^ eggplant-shaped fla^ OOmmoI) of n- 

Ibiityilithiuniwasa^ 

($v01mniol) of (3R,6R):{+)-3i6^dimei^ •a.S-diohe was dls^ol^l^iwiE^^^a^ ahd stirred, and the 

itemperature was graduallyraisedtorobrh temperate over 2.5 hours.: 
55 IPOSTJ After completion of stirring- ;2|tiI of saturated ammonium chloride was added;to the mixture while maintaining 
. ; . : a nitrogen atmosphere, arid Iprifildf water Was further added thereito; The npiixturewas:e)rtracted with chlorofonn and 
; . . a saturated saline solution and washed; arid then ahhydrotis sodium sulfate w^s added thereto and dried ovemtght. 

The obtained product was ^ubject^^^ 

pump. As a result, 0.537g (yield:82i5%) of cyclic oligo-la(^^^ 
40 uratlon, was obtained. 

{0058] . A general view of NMB of the product obtained in Example 7 is shown in Figure and scale views of a part 
of (Figure 20 are shown^ in Figur^^^^^^ 



Ex:ample8 



J !; [0059] A TH F solution {2rril) in wKf^ 6:276g (1 .OOmmoI) of triph enylsflaribl ; was dissolved was added to a 25ml 
' d^ and <x)6led to pl^ :p:64ml (t OOmmoQ of n- 

vi : - but^irrthf um was added th^ 

^^^^ V (^^^^ -2,5-dione was dissolved Was; addd^ and stirred, and the 

tenriperature was gradually raised to 
• [0060] After completion of stirTing):2rTiI of satu^ chloride was addbd to- the rnixture while maintaining 

. a nitrogen atnriosphere. and lOmf: of Water w further added thereto. The ml>duri^ Wasiesdrac^^ with chlorofomn and 

a saturated saline solution and washed, and then anhydrous sodium siitfate was added thereto and dried ovemightl 

The obtained product was subjected to vacuurn concentration in which sol>^^ 

pump. As a result, 0^&37g (yield 82.5%) of cyclic oligo-lactate wherein all asymmetric carbon atoms have an R config- 
uration, was obtained. 

[0061] A general view of NMR of the product obtained in Example 8 is shown in f^igure 23, and scale views of a part 
of Figure 23 are shown in Figures 24 and 25. 
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[0062] A TOR solirtion {2ml); In 

temperature was gradually raised to room temperature over 2.5 hours, 
a ndrogen atmosphere^ and il Orrrf; of water was^ 

% f 

: puimp:;jSs a r^ atorns; KiaYe; Sn^ R 

uration, was obtained. 

: and ai^0aie^Vdew^<^ 

/ :-p^rt-pi;:|f^^ 

■ • Example:iP'. 

XObssj: 3nr)i:of jiiBF^ doubleK:ap^0g^liaht^: 
• ishc^^iflask^ 
: . :thi^rewl|ih;a^^^ 

lactide was added thereto and reacted therewith; for 30 minutes, and then the temperature w 

0?C followed by reaction for 1 room temperature by; 

adcfitiph 6f :5rrt 

25 layer was;\^^ solution;: an<^ 

centration (NMR sa0 140), to obtain the residue. 

[0066] : An; MS spectrum of the product obtained In Example 10^ i^ 28. In addilioni a general view of 

NMR of the product obtainjBd in Example 1 0 Is shown in ;Figure;29>; and 
In Rgures 30 and 31 . 
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JQOfSii^ cyclic iactic^^^ Ihirentibhl a;;i^^ 

acid oligonriercari ;fc|^ yieldi and its InciustHaj: sig^ In adcfitfon » a cyclic lactic acid 

^ oligomer pftidtic^;^^ ttimor c^slJ growth ihhibltiiig^agi^^ 

ahtlheppllastic^ agent agaih^t ceihcer" m . 

activatihg agenty thera^^ for diabetes, ahtibbestid a^eht^ a^^^^^ pronhotihg glycogen aixurhulation or 

an agi^tforenhancing^^ useful not only as a mecficament, 

but eJso as various typ^ of h^^ and diet supplemehts lhduding drinkable preparations, health 

40 foods, specif ichygi^hlcfbod^^ functional foods, f unctionacUvating f bc^^ nutritional supplementary foods, supptemerits, 
. fe^.fe^ad^^ 



Claims 

1. A method for producing a. cycfic lactc acid oligomer repre$<^nted b^^ fonmula (1): 




(1 ) 



10 




wherein m represents an integer of .1 to 30, :; . . / ^ 

'i'^- ^'':^X'^ ^it ii^vS V.'^-^ -l H-y^Ae , / -(2),; ' :. 

'• •• . • • ■ v '." : .'• • • [. \ -• ' " 

; i; ^ 

eaeiiibf f^^ 

• : or aromatic group» R3P r^resents an al^^^ and ; R^^ represents a hydrogen atom • : aliphatic group : . 

15 Y represents -0-, -S- or -NR^-, wherein represents a hydrogen atom, aliphatic group oraromatic group; 

Me represents an alkali metal. 

2. The method for producing a cyclic lactic acid oligomer according to claim 1, 
20 wherein said alkali metal compound is a compound of fomnula (2) wherein R represents an atkyi group having 1 
to 12 carbon atoms, aryl group having 6 to 30 carbon atwis, -Si(R^O)(Ri^){R^^^ 

^^^^^ ; i ■ 

an aliphatic group, each of R^^ and R^ independentiy represents a hydrogen atom, aliphatic group or aromatic 

^ ^^-^ i g^ 

x ; 3 or5i:?«!i(^ 

is a compound of formula (2) wherein Y-is^T^ ^^^T^^-^^^^:^^-^^^^^^^^^ : f 

4i ITie^method f orproducing a ci^ 

(1), m is an integer of 1 to 21 . 
35 6; Til 

a compound of formula (2) whe^ 
:^bnhufe (2) wherein R is an aro^Tl^^^ 
40 : j : :C0NR^^R22 wh^ a 

seiectively>produbed sut^nt^ 

^^^^^^^^^^ ^^^^ i fe^ 

9;: . lihe icycllc 1^^ ackJ oligohier' aciDond f fee pf.c^ainlaic^c^^ otigprhier. 



55 



11 



EP 1219 616 A1 





UL 



14 





15 




EP1219 616 A1 




16 




17 




18 



EP 1219 616 A1 




19 



EP 1219 616 A1 




20 




EP 1219 616 A1 




23 



EP1 219 616A1 




24 



EP 1219 616 A1 




26 




27 



EP 1219 616 AT 




28 



# • 

EP 1219 616 A1 




29 



Ol 



EP^1219616A1 



23.549 




Si- 




70^21 



31 




EP 1219 616 A1 




33 



34 



EP.1 219 616 A1 




35 



EP 1219 616 At, 



I 




CO 



38 




39 



EP 1219 616 A1 



- 
- 
















CO 






CD 








r 


1 1.877 





0.008 



I I 0.061 



16.404 



t 



"^7.340 



0:6M 

2^32 
0 258 



71103 



40 



EP 1219 616 A1 




41 




42 



EP 1 219 616 A1 



INTERNATIOr<AL SEARCH REPORT 



Hatematoa]: appticatioB No; 

PCT/JPOO/06398 



^MC[^inCA11<»f OFSUaiECT MATISR 

^Ci'-- C07D323/06 7/ C07D3i9/12. 007061/00/ A611QX/3 65/ A61P3 5/ 00, 3/10, 

• . .. •3y6-4,. 37/04 .• 



:B>;':iinEI;P5:S 



iMmixiniro dbcim system foUofwedbirc 

Int. CI' C07D323/00, C07D319/l:2 



l3!6ci^ iTO.b axe inchided in the fields scanrhed 



iEHictiibiiic data b«se 



: Citation: of with mdicBti<^ aipprppiate, of the relevwit passages. 



: Relevam locIaimKo. 



X 



MacrGmplecules (1988) , 21 f2) , 286^ 93 

Ei?i 402676, A2 (GENEEtAL BtECi^ 
i?? Dec^ember . 1990 (#2; 19 . ?b j . . ! r 
eiBpeciatily:, jpage 3V ilihes 23-2ft 
& US, 50066371 A & JP, 3-74429^, A 

JP> ; 6-366264 , A (Mitsui toatsu CheiniLc^lis} , 

iee^clally, Claim 4 
ifsimiLlyi hone) " 



1-9 
1-9 



8^^ 
1-9 



iidoCTWieD 

vCfliVfcctucJ io lie of p^iti^ctfhri^ 

:<^>Her (tociinKnt boi publahicd on or a^ar ibe nritematioiitl filing .. 
• daio ' .' • 

;doiuiuuit wbKb nsy ttsow <toubti ■ dw pnooty cioi(i) or wlilcit 19 . 
ciicd'to ciBtblish fhe:pi^catioo dut i^.amoiliBr otadoo or other 

"O^ dociuntiit fitftniny to in ooriJ dudosure* oscv cxbibition or other 



1^ ; dbcnment |»blished^i^^ the ibteni^icKui filing datsbw liter 
. thtQtbb pii6nt)r daledbuotd- •■ , . - ■ . 



.yiti4ilj' diiiie isd opt is conflict with tbe tppliMfcip' - 
' cpderitMijd the pjux^i jc or tfKOfy. M ><te ly rog thcfawCT 
"X* docwa^ 

oonsbtendn^^ 

:Miii^dincd b .^yi^ to aW«iitfvc step vfiim the documeat i> 
M i i iil iii i i fd widi'Qoe or- iDore.o^iiEtisucb <h)CtnneBts. such 
. ooiiri^atloofaenq^otin^^ 
"A* 'dooinicitt'iBendicr prtheara , 



I>ate of the actual conipielion of the uittniatiobal sctrch 
19 December, 2000 119.12.00) 



Date of inaiUi^ of the inteiitaixDbat search lepoct 
26 Dedenibef , 2000 (26.12.00) 



Kain6 aadmaUffig address of ibe ISA/ 
Jajpanese Patent Office 

Facsimile' No. ' 

FoxmPCTASA/2t0 (second sheet) {hAy 1992) 



AutiMirtKd'Officcr 
Telepbooe No. 



43 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
tP^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



